Atrial natriuretic factor selectively activates particulate guanylate cyclase and elevates cyclic GMP in rat tissues.
The effects on guanylate cyclase and cyclic GMP accumulation of a synthetic peptide containing the amino acid sequence and biological activity of atrial natriuretic factor (ANF) were studied. ANF activated particulate guanylate cyclase in a concentration- and time- dependent fashion in crude membranes obtained from homogenates of rat kidney. Activation of particulate guanylate cyclase by ANF was also observed in particulate fractions from homogenates of rat aorta, testes, intestine, lung, and liver, but not from heart or brain. Soluble guanylate cyclase obtained from these tissues was not activated by ANF. Trypsin treatment of ANF prevented the activation of guanylate cyclase, while heat treatment had no effect. Accumulation of cyclic GMP in kidney minces and aorta was stimulated by ANF activation of guanylate cyclase. These data suggest a role for particulate guanylate cyclase in the molecular mechanisms underlying the physiological effects of ANF such as vascular relaxation, natriuresis, and diuresis.